IN an earlier communication we reported on multiple epithelial skin tumours in Syrian hamsters in which a Papova virus has been detected with great regularity, in large quantities, and in characteristic histological distribution, as evidenced by electron microscopic observation (Graffi et al., 1967) . In experiments designed to transmit this disease by means of subcellular extracts from these tumours to other animals we surprisingly obtained in Syrian hamsters and, in certain circumstances, also in rats, leukoses and reticuloses. It is these that are the subject of the present report.
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MATERIALS AND METHODS
Subcellular tumour extracts were prepared as follows: tissue from skin tumours of hamsters ( Fig. 1 and 2 ) was vigorously homogenized in a glass homogenizer in phosphate-buffered saline (PBS) solution and the homogenate was diluted 1: 5 to 1: 10 and centrifuged. One group of animals was treated with the supernatant of the homogenate obtained after centrifugation at 3000 r.p.m. for 20 minutes. In most experiments, however, the material injected was subjected to centrifugation at 4000 to 6000 r.p.m. twice or three times, followed by filtration through G4 glass filters twice. In some cases the filtrate was diluted 1: 1 with 0 * 25 M saccharose solution and centrifuged at 100,000 g for 40 to 60 minutes and the sediment was administered to the animals after suspension in PBS solution. By the same series of procedures, cell-free G4 filtrates were obtained from hamster leukoses induced by the injection of papilloma-derived material and from cell transplants of such leukoses. All manipulations were carried out in the cold (2°C.) as quickly as possible. The extracts were administered to (1) newborn Syrian hamsters of our own random-bred hamster colony that has a low spontaneous incidence of the type of skin tumour in question (maximum 5 per cent) and a low incidence of leukaemias mainly lymphomas (Horn and Siewert, 1968) arising in the mesenteric lymph nodes (about 3 per cent); (2) newborn Syrian hamsters of another hamster colony in which neither of the two types of tumour occur spontaneously; (3) newborn rats of a Wistar strain that has a spontaneous leukaemia incidence of about 0 5 per cent. The filtrate was in most cases injected subcutaneously, but occasionally intraperitoneally, in doses of 0 * 2 to 0 * 3 ml. per newborn hamster, or 0 -4 to 0 * 5 ml. per newborn rat.
The electron microscopic investigation was performed with ultra-thin sections from tumours were only obtained if hamsters were newborn at the time of infection and if the animals were derived from a foreign hamster colony in which skin tumours and lymphomas did not spontaneously occur. With animals from our own hamster colony, in which skin tumours and lymphomas occurred spontaneously, the incidence of leukoses in animals treated with cell-free filtrates or supernates was much lower (,-5 per cent) and could not clearly be distinguished from the spontaneous rate. The induced leukoses start, in almost every case, in the liver and extend from the edge of the liver, like solid tumours, into the abdominal cavity (Fig. 3) . The liver, often the kidney and sometimes also the thymus and other organs are excessively enlarged and penetrated by leukaemic infiltrates (Fig. 9-11 ). By contrast, the spleen is generally unaffected. Haematologically, most of the leukoses are lymphoid; myeloid and reticulo-cellular types are less frequently encountered. Leukoses arose, as a rule, between 1 and 2 months after treatment. Subcutaneous injection of cellular infiltrates into newborns never induced local tumour formation: leukoses were the only type of tumour observed. The leukoses induced by cell-free extracts were easily transplantable into both young and adult hamsters by cellular grafts which produced large local tumours. Exactly the same picture of disease as in the case of cell-free filtrates from hamster skin tumours was observed when hamsters from the colony without spontaneous tumours were treated when newly born with twice-centrifuged and twice-filtered extracts from the cell-free-induced primary hamster leukaemias or its transplants (Table I , Fig. 4) . In several cases when the twice-filtered nutrient fluid from tissue cultures from hamster skin tumours was given to newborn hamsters, leukaemias were induced. These were also first manifest in the liver (Table I) .
Again, animals of our own colony with spontaneous tumours in general reacted negatively. Centrifuged extracts from hamster skin tumours given to newborn Wistar rats resulted, in several cases-depending on the individual origin of the starting material (skin tumour)-in the formation of reticuloses and reticulum cell sarcomas (Table II) . These usually started in the spleen and extended always to the liver and sometimes to the lymph nodes and the thymus (Fig. 12-14) . The enlarged spleen, often weighing 15 g., contained a large number of tumour nodules of various sizes (Fig. 12) ; the liver revealed macroscopically visible infiltrations (Fig. 12 ). These rat reticuloses had latency periods of 2 to 3 months. They were transplantable into younger Wistar rats in which they gave rise to local tumours. In many cases cell-free filtrates prepared from these rat reticuloses, when applied to newborn hamsters, produced nodular reticuloses or leukoses which started in the liver ( Fig. 5 ; Table I ). No positive results have so far been obtained by the introduction of cell-free extracts from hamster skin tumours and hamster leukaemias into newborn mice (>200 animals). The electron microscopic investigation revealed the following results. The Papova virus (Fig. 2 ) which regularly occurs in hamster skin tumours was never seen in the leukoses and reticuloses from hamsters and rats. However, a small number of virus particles, similar in structure and size to leukaemia virus of mouse and chicken ( Fig. 6-8) were seen in the hamster leukoses. The particles are 90 to 100 m,t in diameter and have an envelope and a mature or immature nucleoid of -55 to 60 m,t in diameter. The virus particles bud from membranes of the endoplasmic reticulum (Fig. 8) . The formation of particles in the outer cell membrane as seen in the case of the murine leukaemia viruses has not so far been observed.
DISCUSSION
The induction of hamster leukoses by cell-free extracts from hamster tumours indicates that in this species as in others certain, possibly all, leukaemias are of viral aetiology. However, there remains a certain obscurity concerning the nature and origin of the causative virus. The material from which the cell-free extracts were primarily obtained, the epithelial hamster skin tumours, contained masses of Papova virus (Fig. 2) whereas this virus has not previously been detected in leukoses induced by cell-free extracts. Instead, these leukoses contained another, completely different virus, which is quite similar to murine and chicken leukaemia viruses. We have so far not been able to demonstrate this virus electron microscopically in hamster skin tumours. On the basis of the fact that hamster leukoses can be transmitted to other animals by cell-free extracts we are inclined to conclude that this second, larger, virus, with an envelope, is the cause of hamster and rat leukoses and reticuloses in our experiments and that it is not the Papova virus. Thus one might assume that epithelial hamster skin tumours also contain a hamster leukaemia virus as passenger, resembling the way in which mouse leukaemias are frequently associated with another Papova virus, i.e. the polyoma virus. This assumption is also supported by the above mentioned spontaneous occurrence of skin tumours and lymphomas in our hamster colony as well as by the occasional presence of both tumour forms in the same animal.
Special mention must be made of the remarkable fact that leukoses were only induced in a high percentage of hamsters by cell-free extracts from hamster skin tumours or from hamster leukoses, if the animals were treated as newborns and if the animals were derived from a hamster colony free of spontaneous tumours. In contrast, the animals of our own colony in which both skin tumours and lymphomas occurred spontaneously were relatively insensitive to the filtrates. We believe that the animals of our hamster colony, on account of the general contamination with leukaemia virus, have acquired via the placenta or milk a relative immunity against the virus. This is perhaps the explanation of the fact that the attempts of Toth (1967) to transmit hamster lymphomas by cell-free extracts were negative.
Finally it is necessary to mention the interesting work of Greene and Harvey (1967) who obtained local subcutaneous lymphomas in adult hamsters after transplantation of different heterologous tumours; attempts at cell-free transmission were also negative. In this case, these authors suggest, that the lymphomas are caused by an immunological process and not by virus. With respect to our results with cell-free filtrates from homologous tumours an immunological mechanism causing the leukoses seemed to us very improbable. 
SUTMMARY
Cell-free filtrates from hamster skin tumours in which Papova virus could be detected electron microscopically were able, if introduced during the neonatal period, to induce leukoses, mainly lymphomas, in Syrian hamsters derived from a colony in which leukaemias did not occur spontaneously. Several hamster skin tumour extracts produced a high percentage of reticuloses and retothelial sarcomas also in Wistar rats. Hamster leukoses induced in this manner can be transmitted further to hamsters by application of cell-free filtrates to newborn animals. In these hamster leukoses a virus, morphologically similar to viruses which cause murine leukaemia has been found and has been seen budding from the membranes of the endoplasmic reticulum. Papova virus has not been encountered in these leukaemias. The reticuloses induced by hamster material in rats were often also re-transmissable to newborn hamsters by cell-free material.
